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Abstract [] Hofmann rearrangement of a series of primary aliphatic and aromatic car-
boxamides la-lm with HgO-NBS (or dibromantin)-R'OH-DMF gives corresponding car-

bamates 2a-2m in excellent yields.
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The Hofmann rearrangement which involves mi-
gration to an electron-deficient nitrogen atom ac-
complishes conversion of primary carboxamides to
amines or carbamates possessing one less carbon'.

A large number of methods for the rearrangement
have been developed and these are classified into
two groups. The one is the method of using
postive halogen. such as NaOBr'”, CH;OBr,
KBr-MeOH (electroorganic process)’, NaBrO,",
CH:CH«(CH:)N*Br' -NaOH” and NBS-CH:ONa-
DMF?, the other is that of using two-electron oxi-
dant, such as Pb(OAc),”. CoHsl(OCOCF:),", CcH;lO*
and C.Hsl(OTs)OH!".

Recently a new method using N-bromosuccin-
imide(NBS)-Hg(OAc), and 1.3-dibromo-5.5-dimethyl-
hydantoin (dibromantin)-Hg(OAc), in DMF was
developed by us. It could transform a series of pri-
mary aliphatic and aromatic carboxamides to
corresponding carbamates in excellent yields'”, but
since the highly toxic BrHgOAc¢ formed from Hg
(OAc); was dissolved in DMF, its removal was very
tedious and difficult. In an effort to improve the
method all the more. we attempted to adopt HgO
in place of Hg(OAc). The mercuric compound,
probably BrHgOH produced from HgO was expec-
ted to be insoluble in DMF in contrast to
BrHgOAc and to be simply and easily removed
by filtration.

In this communication, we would like to describe
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an efficient and practical method for Hofmann
rearrangement using NBS (or dibromantin)-HgO-
R'OH-DMF.

O
NBS (or dibromantin) )j\
R "NH: 10 ROH. DMF RNH™ "OR
1 2

A typical procedure is as follows: To a reddish
orange suspension of cyclohexanecarboxamide le
(105 mg, 0.826 mmol), NBS (168 mg, 0.909 mmol)
and HgO (201 mg, 0909 mmol) in 4 m/ of DMF,
MeOH (334 mg, 826 mmol) was added at room
temperature under argon. The reddish orange sus-
pension was stirred at room temperature for 0.5
hours, when it became orange. Stirring of the mix-
ture was allowed to continue for 11.5 hours to give
a whitish yellow suspension and it was filtered to
eliminate BrHgOH. The filtrate was diluted with
100 m/ of EtOAc, washed successively with H,O
(10 m/), 5% HCI (10 m/), H:O (10 m/), sat. NaHCO;
(10 m/)y H-O (10 m/), and brine (10 m/); dried over
anhyd. MgSO,: and evaporated to give white solid.
This was purified by silica gel column chromato-
graphy (hexane : EtOAc=5:1) to give 130 mg of
colorless needles, mp. 74-75C  (yield 100%). The
reactions for the other carboxamides and the other
method were performed in a similar manner, and
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the results are summarized in Table L

In connection with the mechanism, C¢HsCH,CO-
NHBr 3g obtained by N-bromination of C(HsCH,
CONH, 1g by using NaBrOrAcOH-H, 0 was
treated with HgO-CH,OH-DMF, the procedure that
only NBS was excluded from our method, to afford
C:H;CH,NHCO,CH; 2g in 94% yield. Therefore, it
is conceivable that N-bromocarboxamide 3 formed
through the heterolytic N-Br bond cleavage of NBS
by the help of DMF is transformed to the isocyan-
ate 4 via the intermediate 5, considering that the
conversion of isocyanate to carbamate is a well-
documented process.

o O (o) O
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All the carboxamides except Im were converted
to the corresponding carbamate in excellent yields.
Probably BrHgOH which was formed from HgO
was insolule in DMF as had been expected. Con-
sequently it could be easily removed by simple fil-
tration. As is evident from the yields given in Table
I, there was no difference between NBS and dibro-
mantin.

In conclusion, this method using HgO is expec-
ted to be more efficient and convenient than Hg
(OAc), and it should be noted that it can be app-
lied very practically for the Hofmann rearrange-
ment.
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